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Pentachlorophenol (PCP) has been used for many y e ars 
as an all purpose fungicide and pesticide. Its widespre ad use , 
especially in the wood preservation industry , has led to there 
being detectable levels within the food chain. It is therefore 
necessary to be able to detect and quantify levels present in 
plants and animals to ensure that toleranee is met. 
Detectable levels of PCP have been found in the live r 
of pigs in the Netherlands by the Food Inspeetion Se rvic e, 
Amsterdam in the range 0 . 01- 1 . 2 mgjkg (median 0 . 06 mgj kg). It 
was the purpose of this project to optimise the procedure for the 
quantification of PCP in the liver of cattle, sheep and chickens . 
Much of the work has been done on improving the 
efficiency of the derivatisation step. Parameters that appea r to 
have no influence on the efficiency of the derivatisation ste p are 
the age and volume of acetic anhydride used, the temperature of and 
the time taken for the derivatisation procedure, the amount o f 
Na2so4 used in the drying step. Parameters that have an influenc e 
on the efficiency of the derivatisation step are the order in whic h 
the components are added together (acetic anhydride should be added 
to the mixture of the sample and the K2C03 ) , and the volume and the 
molarity of the K2C03 • The optimum result was obtained using 80 ml 
0 . 1M K2C03 • 
The derivatised PCP (dPCP) was stable in the injecto r 
of the gas chromatography (GC ) system , also during storage in the 
refrigerator for at least one month. Recovery expe riments with 
liver spike d at the 1 mgjkg level show results better than 80 % (CV 
2.5 % (n=3)) The coefficient of variation for the repeatability in 
a liver at the 0 . 05 mgjkg level was 18.8 % (n=6) and at the 0.01 
mg/kg level 55.3 % (n=4). 
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1 INTRODUCTION 
Pentachlorophenol (PCP) is a toxic compound that has 
been found to have various actverse effects on organisms in the 
environment, both aquatic and terrestrial , including man. Most of 
the PCP used world wide is in the wood preservation industry a nd 
as a method of pest control it is a highly e f ficient 
molluscicide, insecticide , and herbicide . Due to its high 
volatility it is found in small quantities in most air samples , 
and also in soil and water samples. 
Concern about PCP is rising due to the fact that it 
has entered the food chain and thus, levels of PCP in the diet 
must be monitored . PCP may be absorbed into the body by severa l 
different routes; inhalation, ingestion, and dermal exposure . Acute 
levels of PCP can cause a quick death, due to cardiac arrest with 
rigor mortis setting in earlier than in normal circumstances, 29 
mgjkg body weight has been calculated as the minimum lethal oral 
dosage for humans . Lethal dosage is however rare, in general the 
levels encountered are far too low to cause death. High l e vels, 
common for people working in the wood processing industry and in 
plants processing the chemica! , generally result in rashes , skin 
irritation, headaches , weakness and irritability. Although not 
thought to cause cancer there is strong evidence that exposure to 
continuously high levels of PCP effect the liverand kidney, immune 
and nervous system, and in animal studies the reproductive syste m 
ofrats[1). 
In the Netherlands concentrations of PCP have bee n 
found in the liver of pigs, ranging from 0.01- 1.2 mgjkg (media n 
value o. 06 mgjkg) [ 2), and the intention of this study is t o 
ascertain whether or not it is possible to detect also PCP leve ls 
in the liver of cattle, sheep and chicken. 
2 METHOD OF ANALYSIS 
2.1 Literature study 
In the literature methods of analysis were gas 
chromatography (GC), high performance liquid chromatography (HPLC), 
and spectrophotometrically . Of these GC was by far the commonest . 
Half the papers were directly testing for PCP, while the others 
were analysing related compounds e . g . ni trophenols [ 3) , chlor inate d 
benzenes [4,5,6,7,8), chlorinated paraftins [9) , and chlorinated 
phenols [10,11,12,13] . 
In the papers using GC the most frequently use d 
detector was an electron capture detector (ECD) [14,15 ,16 ], 
although a flame ionisation detector (FID) [13) was used once. The 
preferred method of detection for HPLC was UV (3,17) with various 
wavelengths over the range 215-313 nm. 
The major advantage of GC-ECD is that it is a very 
sensitive method of analysis , i.e . it has a very low limit o f 
detection (LOD) , lower than for HPLC-UV. The LODs from the papers 
vary. In GC-ECD levels as low as 0.001 mgjkg [18] are given, with 
more normal ranges of 0.01-10 mgjkg . In HPLC-UV the lev els given 
are generally higher; at 5 mgjkg. 
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The advantage that HPLC-UV has over GC-ECD is that 
there is no derivatisation step necessary. This shortens the length 
of time required in the preparatien of each sample for analysis. 
It also limits considerably the opportunity for the loss of analyte 
during the derivitisation process. However, compared to GC-ECD the 
LOD is higher, i.e. the methad is less sensitive. 
The GC-ECD procedure was chosen based on the low LOD, 
and the availability of an automated GC-ECD system. 
The extraction procedures, necessary for both GC-ECD 
and HPLC-UV, all involve several basic steps in common; firstly 
the sample is acidified with very strong acid, e.g. concentrated 
H2S04 or in one instanee 0.1M HCl to a pH 1-2, then the sample is 
extracted using an organic sol vent e.g. hexane, CH2Cl2 , MeOH-petroleum ether , or cyclohexane. The extraction procedure is 
carried out 2-3 times. Often the sample is concentrated by 
evaparatien of solvent to ensure that the PCP concentratien in the 
sample is within the linear range of the system used. 
The derivatisation step used in most GC-ECD analysis 
varies considerably. 
2.2 Procedure 
The initial procedure [2] was as fellows: 
Extraction procedure 
4 g of homogenised liver are placed in a 100 ml round 
bottomed flask. To this sample 5 ml 12M H2so4 is added and the 
mixture is boiled for one hour under reflux. When the hydrolysed 
mixture has been cocled to room temperature 10 ml of an organic 
solvent is added , and the mixture is shaken for 20 min. The mixture 
is centrifuged at 1500 g for 5 min and the upper organic layer 
removed. 
Derivatisation procedure 
5 ml of the organic layer from the extraction process 
are placed in a separating funnel with 20 ml 0.1M K2co3 and 1 ml 
acetic anhydride. This mixture is shaken carefully and the pressure 
is frequently released. The organic layer is retained and dried 
using Na2so4 • The dried derivative solution is then made up to 25 
mls with cyclohexane. The derivative is then ready to inject into 
the GC system. 
No cleanup procedure was used during the extraction and 
derivatisation steps. 
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3 RESULTS AND DI SCUSSION 
3.1 Linearity of PCP 
During GC-ECD analysis it was found that underivatised 
PCP was present in the extract in srnall quantities. This was also 
confirrned by GC-MS analysi s. As PCP could be analysed on the 
capillary ( CP Sil 8 CB) as such a linearity check was carried out . 
PCP did not show linear behaviour in the teste d range 
(4 - 80 pg) on the ECD (see fig 1). Also the resultant peak showed 
tailing, thus making direct height measurements impossible. 
Table 1 Linearity of PCP 
Mass of PCP Peak Height PCP Response I Mass *) 
pgjul ) ( mm ) ( % ) 
Figure 1 
1 21 173 
2.5 33 106 
5 54 87 
10 93 75 
20 142 58 
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Graph of linearity of PCP 
*) Mean of all the responses divided by the mass is given the 
value of 100. The linear range is defined as 100 +/- 10 %. 
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3.2 Linearity of dPCP 
It was necessary to determine the linear range of the 
derivatised PCP on the GC-ECD equiprnent to be used. The Maximurn 
Residue Limit to be interpreted as the limit of detection for PCP 
in liver given in the Dutch Pesticide Decree is 0.01 rngjkg. The 
range tested was 0.005-0.25 rngjkg. An 8 pgjul standard gives a 
response corresponding to 0. 1 rngjkg in 1 i ver according to the 
procedure in Appendix A. 
Table 2 Linearity of dPCP 
Mass of PCP Peak Height dPCP ResponsejMass 
derivatised (mm) ( % ) 
( pgjul ) 
0.42 6 94 
1. 25 19.5 103 
2.5 38 100 
5 78 103 
10 152.5 100 
20 307.5 101 
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Figure 2 
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Graph of linearity of dPCP 
From this linearity curve it would appear that the 
linearity of dPCP is satisfactory from 0. 42-20 pgjul, corresponding 
to the levels 0.005 - 0.25 rngjkg in liver. 
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3.3 Use of an internal standard 
It was decided that an internal standard should be 
used throughout the analyses in order to be able to identify the 
dPCP peak by its relative retentien time. PCB 198 was chosen for 
this purpose due to its stability and the fact that it does not 
interfere with the dPCP peak. 
PCB 198 produced a symetrical peak which eluted after 
the derivatised PCP peak and after the peaks associated with the 
derivatised liver. 
A linearity test was carried out on the internal 
standard in order to ascertain a usable concentration. 
Table 3 Linearity of CB 198 
Mass of CB 198 Peak Height PCB 198 ResponsejMass 
(pgjul) (mm) ( % ) 
2.5 7.5 104 
5 23.25 107 
10 46 106 
20 86 . 5 100 
40 161 93 
80 325 94 
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Figure 3 Graph of linearity of CB 198 
From these results it can be seen that the linear range for PCB 
198 is (at least) between 2.5 - 80 pgjul. The highest mass 
(80 pgjul) was used as the internal standard. 
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3.4 Derivatisation analysis 
The derivatisation procedure in the initia! method did 
not appear to be completely efficient, i.e. a proportion of PCP was 
remaining underivatised after the derivatisation procedure. This 
was clearly visible on the GC-ECD chromatograms ( see figure 4 ) . 
dPCP 
CB 198 
PCP l 
~~--------------~ 
Figure 4 Chromatagram showing underivatised PCP present after 
derivatisation befare optimisation of the procedure. 
Therefore it was decided to carry out a series of experiments to 
try and ascertain the most efficient methad of derivatisation. 
Many different parameters were tested, only some of which altered 
the result of the derivatisation procedure. The results are 
discussed here in order of importance to the final efficiency of 
the derivatisation step. The parameters investigated were: 
1) Camparisen with another method, 
2) Order in which the components are added together, 
3) Changing the volumes of the derivatisation agents, 
4) Changing the molarity of the K~co3 , 
5) Time taken for the derivatisat~on, 
6) Derivatisation temperature, 
7) Drying the sample befare derivatisation, 
8) Temperature of the injection port on the GC system . 
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1) Comparison with another method. 
It was decided to compare the initial method of 
der i vatisation of PCP wi th a second method mentioned in the 
"Analytica! Methods for Residues of Pesticides" , Ministry of 
Welfare, Health and Cultural Affairs, Rijswijk, The Netherlands, 
5th edition 1988 to see if this second method was more efficient 
than the initia! method . The new method involves a further step 
in which the PCP from the extract is extracted into the K2Co3 
solution before being derivatised with acetic anhydride . The method 
is as follows: 20 mls of the extract is placed in a separating 
funnel and extracted 3 times with 20 mls 0.1M K2co3 • The aqueous phases are combined and the pH adjusted (if necessary) to above pH 
8, 40 mls of this solution are then placed in a separating funnel 
and 0 . 5 mls acetic anhydride and 10 mls of cyclohexane are added. 
This mixture is then shaken for 10 mins . The aqueous phase is the n 
discarded and the organic layer collected and dried using Na2so4 • The sample is then ready for analysis. 
This derivatisation procedure was carried out using 
4 ug of PCP. The results were compared to a standard made up at 
the same time using the initia! method. 
Table 4 Comparison of the efficiency. 
Method 
Initial 
New 
Mass of PCP 
derivatised 
(pgjul) 
40 
53 
Peak Height 
dPCP 
(mm) 
390 
350 
Respons e 
(mmj pg) 
9 .75 
6.60 
It can be seen from these results that the two methods 
provide different resul ts. It was decided to continue wi th the 
initial method which gives a higher response. 
2) Order in which the components are added together. 
It was deemed necessary to investigate this parameter 
because it was noticed that when using liver extracts the K2co3 becomes opaque when the extract is added to the K2co3 before the 
acetic anhydride , whereas this did not occur to such a great exte nt 
when the acetic anhydride has been added before the sample. It wa s 
thought this may have some influence on the efficiency of the 
derivatisation ste p. 
The first set of changes in the order of the actdition 
of the components was the actdition of the sample to the K2co~ and 
then the actdition of the acetic anhydride and vice versa. Init1ally 
the standard used was the 1 ugjml in cyclohexane. This results in 
a derivative with a conc entratien of 0 . 2 ugjml, which is outside 
the linear range of the detector (0.42 - 20 pgj ul). In f urther 
analysis the resultant s amples were diluted 1:5 and re-ana lysed. 
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Table 5 Influence of order of the actdition of acetic anhydride 
Acetic Anhyd. 
vol (rnl) 
1 
1 
1 
1 
K~C03 
vol (rnl) 
20 
20 
20 
20 
Sample added Peak Height 
before acet.anhy. dPCP (rnrn) 
Yes 
No 
Yes 
No 
340 
32 
330 
75 
There is a clear link between the efficiency of the 
derivatisation procedure and the order in which the cornponents are 
added together. Acetic anhydride should be added to the mixture 
after the sample is added to the K2co3 solution . 
Further investigation into the order in which the 
cornponents are added tagether was carried out, i . e . whether or not 
actding the acetic anhydride to the sample befere the actdition of 
K2C03 had any hearing on the end result. This parameter was checked 
in conjunction with observing whether drying the sample with 
anhydrous Na2so4 befere the derivatisation step made a difference. 
Table 6 Influence of drying sample and order of actdition of 
K2co3 
Sample dried 
with Na2so4 
Yes 
Yes 
No 
No 
Sample with acetic 
anhydride 
Yes 
No 
Yes 
No 
Peak Height 
dPCP (rnrn) 
68 
68 
70 
68 
Clearly it can be seen frorn these results that neither 
drying the sample previous to derivatisation, nor the actdition of 
the sample to the acetic anhydride before the K2co3 has any effect 
on the derivatisation efficiency . 
3) Changing the volumes of the derivatisation agents . 
Table 7 Influence of the volurne of acetic anhydride and K2C03 
Sample no. Acetic Anhyd. K2C03 Peak Height dPCP 
vol (rnl) vol 
S1 1 20 
S3 1 40 
S5 2 20 
S7 2 40 
Frorn these resul ts i t 
acetic anhydride has no effect 
derivatisation, but that the volurne 
and so was investigated further. 
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(rnl) (rnrn) 
305 
450 
310 
440 
is clear that the volume of 
on the efficiency of the 
of K2co3 infl uences the re sul ts 
Table 8 
Figure 5 
Influence of the volume of K2C03 on efficiency 
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Graph showing the relationship between volume of K2C03 
to peak height of the derivatised PCP 
There is clearly an increase in the derivatisation 
efficiency when the volume of the aqueous phase is increased. The 
optimum volume would appear to be 80 mls. As the efficiency of the 
derivatisation step improves this allows an even lower limit of 
detection in the analysis of PCP. This experiment was repeated 
using liver samples to see whether the increase in the peak height 
for dPCP is also reflected in the results for the other peaks in 
the derivatised liver. Samples of cattle, chicken and sheep liver 
were all tested and the results indicate that all peak heights 
increase in line with the increase in height of the dPCP peak. This 
however is not a problem as the other peaks are sufficiently far 
away from the dPCP peak to not cause any interference problems. 
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4) Changing the molari ty of the K2C03 • 
The molarity of the K2co3 was varied to investigate 
whether or not the increase in efficiency seen before is due to 
the presence of a larger volume of the aqueous phase, or due to 
the increase in the amount of K2C0,3 in the system. The in i ti al 
method was used to investigate the 1nfluence of the K2co3 • 
Table 9 Influence of molarity of K2co3 on dPCP response 
Figure 6 
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Graph of the relationship between molarity of the 
K2C03 to the dPCP response 
There is clearly a change in the efficiency of the 
derivatisation step dependant on the molarity of the K2co3 • Apparently an increase in the molarity leads to a decrease in the 
efficiency of the process. Based on these results it was decided 
to use the molarity used in the initial procedure, 0.1M K2co3 • The following parameters were also tested, but gave no indication that 
they altered the efficiency of the derivatisation step in any way. 
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5) Time taken for the derivatisation 
An analysis was carried out in order to acsertain 
whether or not a longer derivatisation time would alter the 
resultant derivatisation efficiency. The times chosen were O; 30; 
and 60 mins. The mixture was shaken every 5 mins. 
No difference in the peak heights dependent on the 
time taken in the derivativisation step was observed. 
6) Derivatisation temperature 
The temperature at which the derivatisation is carried 
out was investigated. 2 temperatures, room temperature (25°C) and 
50°C , were chosen. There was no difference observed between the two 
temperatures. 
7) Drying the sample before derivatisation. 
The results for this experiment are shown in table 6. 
It can be seen that drying the sample before derivatisation makes 
no difference on the end result. 
The amount of Na2so4 used in the drying process was 
also varied to determine whether this has an effect on the outcome 
of the derivatisation process. The results showed that the amount 
used had no effect on the final resul t of the derivatisation 
process and that there was no interfering peak present at the 
retention time of dPCP. 
8) Temperature of the injection port of the GC system 
The temperature of the injection port was varied to 
see whether it was possible that the dPCP was reverting back to 
PCP in the injector port of the GC oven due to its temperature. 
Table 10 Influence of the injection temperature on dPCP 
Injection temp. Peak Height PCP Peak Height dPCP 
(oC ) (mm) (mm) 
200 <5 335 
225 <5 310 
260 <5 330 
The information obtained from this test indicates that 
the dPCP is not reverting back to PCP in the injector port. The 
result for 225°C is within the repeatability of injection of a 
standard. It was decided to continue the analysis at the lower 
temperature of 200°C as used in all experiments before. 
From all results obtained from the experiments carried 
out to improve the derivatisation step it was concluded that the 
best method for the derivatisation of PCP would involve a couple 
of changes in the initial method: 
- care should be taken that the sample is added to the K2co3 
before the actdition of acetic anhydride, 
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- A larger volurne of 0.1M K2C03 should be used than recornrnended 
in the initial rnethod, 80 rnls seerned to give the best results. 
Using these conditions the efficiency of the 
derivatisation step is greatly irnproved, see figure 7. 
Figure 7 
dPCP 
CB 198 
Chromatagram of dPCP after optirnisation of the 
derivatisation procedure 
Cernparing figure 4 and figure 7 it can be seen that 
underivatised PCP is not present after optirnisation of the 
procedure and also that the response is greatly irnproved resulting 
in a lower limit of quantification ( 0.005 rng PCP/kg liver ) . 
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3.5 Repeatability 
Repeatability of sample injection 
A standard derivatised solution, containing 20 pgjul, 
corresponding to the 0.25 mgjkg level in liver, was injected 10 
times in sucession in order to determine the repeatability of the 
injection procedure.The coefficient of variatien for the 
repeatability (CV(r)) of the injection was 8.5%. 
Repeatability in the preparatien of dPCP 
A standard solution, containing 20 pgjul, corresponding 
to the 0.25 mgjkg level in liver, was derivatised six times using 
the improved derivatisation procedure. The samples were then run, 
with two injections per derivative, to determine the repeatability 
of the derivatisation step. The CV(r) for the derivatisation 
procedure was 11.9%. 
Repeatability of the determination of dPCP in liver 
The coefficient of variatien for the repeatability in 
a liver at the 0.01 mgjkg level was 55.3 % (n=4) and at the 0.05 
mgjkg level 18.8% (n=6). 
3.6 Recovery results 
Samples of the same liver were spiked at two levels, 
0.05 mgjkg and 1.25 mgjkg and then the extraction process and the 
derivatisation process carried out as usual. The results were 
compared to derivatised standards made up at the same time from the 
same standard used for the spiking. 
Results: 
Quantity Added 
0.2 ug 
5.0 ug 
mgjkg 
0 . 05 
1. 25 
Recovery 
(%) 
46 . 7 
92.3 
CV(%) 
(n=3) 
7.8 
2.5 
The low recovery for the low level spiking ( 0. 05 mgjkg) 
may be explained due to the amount of PCP in the liver used, which 
was 0.04 mgjkg, almost the same as the spike, therefore the errors 
involved were very great. 
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4 CONCLUBION 
The parameters which influence the derivatisation 
efficiency were investigated and the results can be summarised as 
follows: 
Parameters that appear to have no influence on the efficiency of 
the derivatisation step are the age and volume of acetic anhydride 
used, the temperature of and the time taken for the derivatisation 
procedure, the amount of Na4so4 used in the drying step. Parameters that have an 1nfluence on the efficiency of the 
derivatisation step are the order in which the components are added 
together (acetic anhydride should be added to the mixture of the 
sample and the K2C03), and the volume and the molarity of the K2co3 • 
The optimum result was obtained using 80 ml 0.1M K~C03 • 
The derivatised PCP (dPCP) was stable 1n the injector 
of the gas chromatography (GC) system, also during storage in the 
refrigerator for at least one month. Recovery experiments with 
liver spiked at the 1 mgjkg level show results better than 80 %. 
(CV 2.5% (n=3)) .The coefficient of variatien for the repeatability 
in a liverat the 0.05 mgjkg level was 18.8 % (n=6) and at the 0.01 
mgjkg level 55.3 % (n=4). 
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APPENDIX A 
State Institute for Quality Control of Agricultural Products, 
Wageningen, The Netherlands. 
1990-09- 07 
METHOD OF ANALYSIS FOR PENTACHLOROPHENOL IN LIVER 
1 Scope 
The determination of pentachlorophenol (PCP) in the 
liver of chickens, pigs, sheep and cattle. The limit of detection 
is 0.005 mgjkg on a product basis. Recovery experiments at the 1 
mgjkg level show results better than 80 %. 
2 Principle 
After homogenisation of the liver an extraction is 
carried out with sulphuric acid. PCP is extracted in cyclohexane 
and derivatised with acetic anhydride before gas chromatographic 
detection using an electron capture detector. 
3 Reagents 
The chemieals used should not give interferences at 
the retention time of the derivatised PCP. 
3.1 Cyclohexane, distilled 
3.2 Pentachlorophenol, 99% (Analabs, North Haven, U.S.A.), 
standard solutions of 1, 10, 100 ugjml were made up in 
distilled cyclohexane 
3.3 Potassium carbonate 0.1M solution 
Dissolve 13.8g in 1000 ml of distilled water 
3.4 Acetic anhydride, p.a. 
3.5 Sodium sulphate, p.a. 
Dried at 150°C in an oven for at least 16 hours 
3.6 CB 198 (2,3,4,5,6,-2'3'5' octachlorobiphenol) 2 ugjml in 
cyclohexane, is used as the internal standard 
3.7 Sulphuric acid 12M solution 
Add 2 volumes sulphuric acid (18M) to 1 volume distilled 
water keeping the flask cool with running water 
4 Apparatus 
4.1 Waterbath 
4.2 Centrifuge capable of at least 1500g 
4.3 Mixer 
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4.4 Gas Chromatograph (Perkin Elmer 8700) 
Equipped with an electron capture detector, CP Sil 8 CB 
column Length 25 m, i.d. 0.25 mm, film thickness 0.41 urn. 
Temperature program: 
80°C(2 min)- rate 10°C/min- 240°C(10 min) 
Injector 220°C, Detector 300°C 
Carrier gas: Helium about 35 cmjs 
Make up gas: Argon:Methane (95:5) about 30 mljmin 
5 Procedure 
In all series of the samples blank and recovery 
experiments should be included. 
Homogenise the liver in the mixer. Place 4g of liver 
sample into a 100 ml round bottorn flask. Add 5 ml 12M H2so4 and boil the mixture under reflux for 1 hour. After the mixture has 
caoled to room temperature 10 ml of cyclohexane are added. The 
mixture is then shaken on a shaking machine for 20 minutes and 
then the resultant mixture is centrifuged at 1500g for 5 minutes. 
After centrifugation the organic layer is removed and retained. 
Bring 5 ml of the organic extract in a separating 
funnel containing 80 ml of 0.1M K2co3 • The funnel is then inverted 
to ensure thourough mixing, then 1 ml acetic anhydride is added. 
This mixture is shaken carefully, and the pressure released 
frequently until no further gas is evolved. The aqueous layer is 
removed and discarded. The organic layer is then filtered through 
anhydrous Na2so4 to dry it and retained in a 25 ml graduated 
cylinder containing 1 ml of the internal standard (3. 6). An 
additional 10 ml of cyclohexane is added to wash the separating 
funnel. This washing is then also filtered through the Na2so4 and 
collected in the graduated cylinder. The volume is then made up to 
25 ml with cyclohexane. Inject 2 ul of the extract in the gas 
chromatograph equiped with ECD. 
6 Identification 
Campare the retentien time of the internal standard and 
derivatised PCP in the unknown sample with the standard solution. 
The Relative Retentien Time (RRT) of dPCP should not differ more 
than +/ - 5 divided by the absolute retentien time of the internal 
standard in seconds (= A) 
RRT dPCP(sample) = RRT dPCP(standard) +/- 5 
A 
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7 Calculation 
Calculate the concentration of the PCP in the sample with the 
following formula: 
H 
H 
a 
V 
c 
H sample 
H standard 
sample = 
standard = 
= 
= 
standard = 
8 Reference 
* .1. 
a 
* 
V 
* 
c standard = mg PCP/kg 
Peak Height/Area of derivatised PCP in sample 
11 11 11 11 11 11 11 standard 
Amount of liver present in final extract (= 2g) 
Volume of the final extract (= 25 ml) 
Concentration of PCP in ugjml in the 
underivatised standard used for the 
derivatisation 
M.W . de Kroon, G.J. Distelbrink and R. Hittenhausen-
Gelderblom, Pentachloorfenol in varkenslever, Food 
Inspeetion Service, Amsterdam, Feb. 1989, Report 88 - 6 
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